Research Notes: G. B. Pant University of Agriculture and Technology by Singh, B. B. et al.
Volume 1 Article 6
4-1-1974
Research Notes: G. B. Pant University of
Agriculture and Technology
B. B. Singh
G. B. Pant University of Agriculture and Technology
S. C. Gupta
G. B. Pant University of Agriculture and Technology
B. D. Singh
G. B. Pant University of Agriculture and Technology
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agronomy and Crop Sciences Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized administrator of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Singh, B. B.; Gupta, S. C.; and Singh, B. D. (1974) "Research Notes: G. B. Pant University of Agriculture and Technology," Soybean
Genetics Newsletter: Vol. 1, Article 6.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol1/iss1/6
16 
G. B. PANT UNIVERSITY OF AGRICULTURE AND TECHNOLOGY 
Pantnagar (Nainital) U.P., India 
Department of Plant Breeding 
l . An induced crinkled leaf mutant in soybean. 
One M3 progeny row of irradiated 
1 Lee 1 soybean (20 kr galTITla rays) 
showed segregation for leaf crinkling. From a total of 12 plants in this 
progeny row, two showed severe crinkling and puckering of leaves. It looked 
as if these plants were suffering fr001 viral disease. The other 10 plants 
looked nonnal initially, but in later stages showed minor crinkling of 
leaves. 
In order to test whether it was due to genetic factors, physiological 
disorder, or viral infection, the seeds fr001 all the individual plants were 
harvested and kept separately. The individual progeny rows were planted in 
1972. All the progenies of two plants which showed severe crinkling in the 
previous year showed severe crinkling again. The other 10 progenies segre-
gated for plants with nonnal and 'crinkled leaf', as given in Table 1. The 
ratio of plants with normal and 'crinkled leaves• fitted very closely to a 
3 : l ratio with no heterogeneity among the families. Later in the season 
some of the nonnal plants showed minor crinkling but no attempt was made to 
classify them. On the basis of the observations made in the previous year, 
the heterozygotes develop minor crinkling in later stages. Thus, the inheri-
tance of this trait appears to be governed by a single recessive gene pair. 
The plants with crinkled leaf looked normal in all other respects. 
These plants were almost of the same height, with slightly fewer pods. 
Therefore, this character is different than the 'pseudo-mosaic' reported by 
Probst (1950). 
References 
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Table l 
Segregation for plants with normal and crinkled 
leaves in M4 progeny rows 
Number of ~lants with 
Progeny Nonnal Crinkled x2 
number leaf leaf ( 3 : 1 ) 
1 82 24 0.310 
2 72 23 0.032 
3 57 18 0.040 
4 60 20 0.000 
5 69 26 0.280 
6 32 8 0.533 
7 35 11 0.029 
8 94 32 0.010 
9 92 33 0.134 
10 34 12 0.029 
----------------------------------------------------------------------------
Pooled 
Heterogeneity (9df) 
627 207 0.014 
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2. PI 171.443 and G. fonnosana - resistant lines for yellow mosaic of soybean. 
Yellow mosaic is one of the most serious diseases of soybean in 
northern plains of India. It has also been observed in certain parts of 
south India. It is caused by a virus which is transmitted through a white 
fly (Bemisia tabaci) (Nene, 1969). The leaves develop yellow patches. With 
the severity of the disease, the yellow patches increase in size and cover 
the whole leaf. Depending upon the stage at which infection occurs, the yield 
losses may be quite substantial. There is no report about resistant sources 
for this disease in soybean. Therefore, a systematic screening of soybean 
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gennplasm was initiated in 1970 in order to identify resistant lines for this 
disease. Since then, about 5000 lines including about 3200 lines from USDA 
(obtained in 1971 through the courtesy of E. E. Hartwig and R. L. Bernard) 
have been screened. Out of all these lines, only two, PI 171.443 and§_. 
fonnosana [probably a variant of §_. ussuriensis (§_. soja) obtained through 
the courtesy of K. L. Chan, Taiwan Agricultural Research Institute, Taipei] 
were found to be resistant. The resistance of these lines was first noticed 
in 1971. These lines were further screened in 1972 and 1973 in multi-row 
plots and at several dates of planting, along with susceptible checks such as 
'Bragg', 'Lee' and others. In all these plantings, PI 171.443 and§_. fonno-
sana remained completely free from yellow mosaic, whereas all other varieties 
were severely affected. 
PI 171.443 is originally an introduction from China. It has erect, 
indeterminate plant type with white flowers and tawny pubescence. It belongs 
to maturity group VI. The seeds are of chocolate color with black concentric 
marks on them. This line is otherwise highly susceptible to pod blight, bac-
terial pustule and rust (Phakopsora pachyrhizi). 
§_. fonnosana is a typical wild-looking soybean with small very narrow 
leaves and prostrate growth habit. It flowers in about 85 days and matures 
in about 130 days. It has tawny pubescence and purple flowers. It is sus-
ceptible to bacterial pustule and rust. It can be easily crossed with culti-
vated varieties of soybean. 
A number of segregating populations have been generated using these 
lines as source of resistance for yellow mosaic. The inheritance, as well 
as the nature of resistance to yellow mosaic, is being investigated. 
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3. Induced male-sterile mutants in soybeans. 
The importance of inducing mutations through irradiation has been well 
established in many crops. However, only limited use of this technique has 
been made in soybean. A mutation breeding program in soybeans was initiated 
in 1970 at this station to create useful mutations, particularly for male-
sterility , since no male-sterile-female-fertile line had been reported by 
then. 
Varieties 'Clark 63', 1 Lee 1 , 'Bragg' and 'Semmes' were irradiated with 
8, 12, 16 and 20 kr of gamma rays in spring 1970. The M1 generation was 
grown in spring 1970. M2 and M3 generations were evaluated in the rainy 
seasons of 1970 and 1971 respectively. Two M3 progenies of irradiated Semmes 
(20 kr) showed segregation for sterile plants which looked completely green 
at maturity and had only a few pods. These were designated as 'Semmes M.S.l 1 
and 'Semmes M.S.2 1 • Semmes M.S.l had 38 normal and 11 sterile plants and 
Semmes M.S.2 had 42 normal and 12 sterile plants, both of which fitted very 
closely to 3:1 ratio. The sterile plants of Semmes M.S.2 had relatively more 
pods than those of Semmes M.S.l. Seeds from all the normal and sterile plants 
from both progenies were harvested separately. Twenty-four normal plant 
progenies and all the seeds from sterile plants from each line were planted 
in the rainy season of 1972. Thirty normal plant progenies derived from 
'N 69-2774 ', a male-sterile maintainer line supplied by C. A. Brim in 1971, 
were also planted for comparative study. At the time of flowering, male-
sterile plants were identified by examining the pollen, and further pollen 
studies were made. The classification between normal and sterile plants was 
made at the time of maturity. The results are summarized below. 
Semmes M.S.l: From the 24 progenies planted, only 17 germinated. Of 
these, 10 segregated for male sterility and 7 bred true for normal plants, 
which fitted to a 2:1 ratio. The ratio of normal and sterile plants in each 
of the 10 segregating families, as well as the pooled values, indicated a 
close fit to a 3:1 ratio with no heterogeneity among the families. On an 
average, only about 30% pollen grains from the male-sterile plants took aceto-
carmine stai n, and there was some variation in the size ranging from 0.027mm 
to 0.0325mm. The number of pods on sterile plants ranged from 0 to 5, indi-
cating some female fertility. 
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Se1T1T1es M.S.2: From 24 normal plant progenies planted, only 23 germi-
nated, of which 19 segregated for male sterility and 5 bred true for nonnal 
plants, which fitted to a 2:1 ratio. The ratio of nonnal and sterile plants 
in each of the 19 segregating progenies, as well as the pooled values, fitted 
very closely to a 3:1 ratio with no heterogeneity among the families. There 
was very little or no pollen in the anthers (of any stage) obtained from the 
sterile plants of this line. The number of pods on these sterile plants 
ranged from 5 to 85 (mostly between 20 to 60) indicating more female fertil-
ity. The seeds obtained from the sterile plants in previous year gave mostly 
nonnal plants and a few sterile plants. 
N 69-2774: Of 30 normal plant progenies, 22 segregated for sterility 
and 8 bred true for normal plants which fitted to a 2:1 ratio. The ratio of 
nonnal to sterile plants in each of the 22 segregating progenies, as well as 
the pooled values, indicated a close fit to a 3:1 ratio, with no heterogeneity 
among the families. This was in confonnity with the results of Brim and 
Young (1971), indicating the monogenic inheritance of sterility in this line. 
About 35% pollen grains from the male sterile plants took acetocannine 
stain and others looked empty. However, there was considerable variation 
from plant to plant. There was a striking difference in the pollen size of 
steri le and nonnal plants in this line. The pollen size of sterile plants 
ranged from 0.04mn to 0.061T1T1 as compared to 0.0275 to 0.0325mm of nonnal 
plants. The number of pods on the male sterile plants in this line ranged 
from l to 50 (mostly between 10 to 30). 
Thus, the inheritance studies indicate that sterility in all the three 
lines is governed by single gene pairs. However, the pollen studies and the 
differential pod set on the male sterile plants indicate that the genes for 
sterility are different in different lines. Further genetic studies, includ-
ing chromosomal basis and pollen behavior, are in progress, on completion of 
which gene symbols will be assigned. 
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